Abstract-Many moving plaid stimuli are ambiguous, and perception switches between a coherent plaid pattern and two transparent gratings. Here, experiments are reported that examined the effect of stereodepth between the two gratings of the moving plaid stimulus on the perception of coherence or motion transparency. Increasing disparity increased the percentage of time that two independently drifting transparent gratings were perceived. This was studied for plaids with various levels of intersection luminance. Using intersection luminances beyond conditions of physical transparency increased the percentage of time that one coherent plaid was seen. These two opposing influences could be pitted against each other to achieve constant levels of coherence. An adaptation paradigm was also used in which observers adapted to a stationary stimulus with either zero, crossed or uncrossed disparity between the gratings, and then indicated the occurrence of coherence and motion transparency in test stimuli of drifting plaids with zero, crossed or uncrossed disparity. Adaptation to crossed and uncrossed stereodepth increased relative perceived coherence equally, especially for zero test disparity. An analysis of the length of the episodes of coherence and motion transparency indicated that the effect of adaptation was to decrease the length of motion transparency episodes, while the length of coherence episodes did not change. It is concluded that mechanisms involved in the processing of stereodepth must have an input to the integration stage of the motion channel and that pattern and component motion mechanisms can operate quite independently.
INTRODUCTION
Two superimposed gratings with different orientations can be seen to move in one of two ways: either they can keep their identity and be perceived as two transparent gratings that drift over each other in their respective directions, i.e. perpendicular to their orientation-we will refer to this percept as component motion or motion transparency-or they can lose their identity and cohere to form a new and more complex pattern (a plaid) that is seen to move in a different direction. This direction has been described as an addition in velocity space defined by the two component directions (Adelson and Movshon, 1982; Movshon et al., 1985) . This percept we will call pattern motion or coherence. Some of the variables that determine the degree to which coherence is possible have been investigated previously. Adelson and Movshon (1982) showed that coherence is optimal when the spatial frequencies and contrasts of the two gratings are equal. The more the two gratings differed along these variables, the more they were seen as transparent.
Moreover, in accordance with recent physiological evidence that demonstrated a subgroup of neurons in MT with form-cue invariant direction selectivity (Albright, 1992; Stoner and Albright, 1992a) , it was found that coherence is also form-cue invariant and displays the same dependence on relative contrast (or saliency) and spatial frequency for plaids in which the component gratings are defined by the same or different cues with respect to the background (Stoner and Albright, 1992b).
Another variable that has been investigated with respect to its influence on perceived coherence is the luminance of the intersections of the two superimposed gratings. Stoner et al. (1990) showed that a range of intersection luminances corresponding to those occurring under natural conditions yielded most reports of motion transparency, and that intersection luminances outside this range resulted in an increasing amount of coherence. In this context, the differential effects of extrinsic and intrinsic occlusion cues on motion integration have been studied (Shimojo et al., 1989) . It has been suggested (Vallortigara and Bressan, 1991) that the motion of inner line terminators can provide a better account for the perceived plaid direction than the velocity space construction of Adelson and Movshon (1982) . We have shown previously (von Grfnau and Dub6, 1991, 1993; Dube et al., 1992 ) that under prolonged inspection many plaids are ambiguous in the sense that an observer experiences both coherence and motion transparency alternately and switches continuously between the two percepts. It was found that the relative time for each percept could be changed by prior adaptation to unambiguous stimuli. Thus adaptation to pattern motion increased the perception of motion transparency, and adaptation to component motion increased the perception of coherence in the ambiguous displays. Based on further experiments showing independence of adaptation direction, these results were interpreted to indicate that perception switched between two motion processes, component and pattern motion (von Griinau and Dub6, 1993) .
When the two gratings are perceived to be transparent, they are also seen to lie on slightly different depth planes, but which one is in front is ambiguous and alternates over time. Real depth between the gratings defined by binocular disparity must influence how easily the two gratings are seen as transparent or coherent. In fact, Adelson and Movshon (1984) reported that the presence of disparity between the gratings seemed to destroy the percept of coherence.
In the present experiments, we examined the influence of binocular disparity on the kind of motion that is perceived in ambiguous plaids and studied this relationship at various levels of intersection luminance. The motivation for the latter was based on previous findings (Trueswell and Hayhoe, 1993) that binocular disparity and transparency cues jointly determine motion coherence. We also used stationary randomdot stereograms as adaptation stimuli in order to see how the switching between component and pattern processes is influenced by binocular disparity mechanisms. We found that there was a close interaction between stereo and motion mechanisms. Perceived motion transparency was systematically related to the amount of disparity.
Adaptation to stationary crossed or uncrossed disparity decreased perceived motion transparency as compared to adaptation to zero disparity. We conclude that stationary disparity can determine the dominance of different motion processes, which can appear relatively independent.
METHODS

Test and adaptation stimuli
The test stimuli used in the experiments were plaids that consisted of two superimposed gratings which were oriented 60 and 120 deg with respect to the horizontal. Both gratings were squarewave with a spatial frequency of 0.3 cycle per deg (cpd),
